Eastern red cedar (Juniper-us virginiana L.), a tree species native to Oklahoma, is found in every state east of the 100th meridian.
The wide distribution of this species indicates its ability to grow under varying climatic conditions. Eastern red cedar is a slow growing evergreen and is not an aggressive competitor with hardwoods on sites having deep soils. However, it grows on shallow soil sites where hardwood growth is sparse.
According to a survey made in 1968 eastern red cedar has invaded about 350,000 acres of Oklahoma prairie rangeland. Fire has been studied as a method for controlling this species. Martin and Crosby (1955) and Dalrymple (1969) reported that as tree size increased injury from fire decreased. Kirch and Esposito (1967) , in control studies with herbicides, reported that 2,4-D + 2,4,5-T plus picloram applied at 4.0 + 4.0 + 0.75 pounds acid equivalent per acre (lb./acre) killed 80% of this species. They found that 2,4-D + 2,4,5-T plus dicamba was ineffective.
For common and chemical names of herbicides discussed and used, see Table  1 . Eastern red cedar was found by Kirch, Waldrum, and Brown in 1960 not to be effected by 2,4-D + 2,4,5-T applied at 3 + 3 lb./acre. Watson and Wiltse (1964) found that picloram at one pound active ingredient per 100 gallons (aihg) of water applied as wetting spray killed all plants. Dalrymple (1969) Wiltse (1964) and Schwartzbeck (1965) . This study was conducted to evaluate the effects of chemical, mechanical, and burning procedures for control of eastern red cedar. Studies were also conducted on the effect of water-extracts of red cedar seed and foliage on germination and coleoptile growth of grasses.
Study Area and Methods
The study area in central Oklahoma consisted of a mixture of tree species with eastern red cedar being dominant. Other species present were post oak (Quercus stellata Wang.) and blackjack oak (Quercus marilandica Muenchh. The granules were placed on the soil by hand within a 12 inch radius around the tree trunk.
Foliar-stem applications were made with an adjustable hand gun nozzle attached to a tractor-mounted piston sprayer. Each tree was wetted to the point of run-off with the spray solution.
Water was used as a carrier.
Low volume foliar applications were made with a portable sprayer pressurized at 40 psi. Each tree was enclosed in a polyethylene covered metal frame 4 x 4 x 8 ft, and then the spray solution was applied over the top of each tree. Fourteen ml of spray solution were applied per 4 x 4 ft soil area, which was equivalent to 10 gpa* Other control methods evaluated were mowing and burning. In the mowing the trees were cut off 6 inches above the soil line. Fifty trees ranging from 0.5 to 1.25 inches in diameter were cut-off with a tractor-mounted rotary-mower. 380 BUEHRING ET AL.
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Results and Discussion
Undiluted amines of 2,4-D or 2,4,5-T injected in March and undiluted 2,4-D amine injected in December caused the most effective desiccation for the phenoxy herbicide treatments (Table 2) . HOWever, neither killed any trees. Diluted treatments of esters and amines of 2,4,5-T or 2,4-D caused only a slight browning of the needles or no desiccation. Injected picloram killed the trees at all dates and rates of application.
However the low rate caused greater desiccation when applied in August. Some of this difference could be attributed to variations in the rating interval after treatment.
The higher rates of picloram caused more than 90% desiccation with all dates of application.
The high rates of fenac, fenuron, and picloram (10%) were the most effective granular soil treatments on both dates of application (Table 3) . The 3 and 6 tsp rates of picloram caused greater than 70% plant kill regardless of date. The high rates of fenuron and fenac caused greater plant kill with the March treatment. Picloram (2%), dicamba, and monuron-TCA all caused less than 50% desiccation with both dates of application.
Small and large trees responded similarly to herbicides used in wetting sprays (Table 4) . Picloram, alone or in combination with 2,4-D or 2,4,5-T killed all plants, as did paraquat and ammonium sulfamate.
However, these treatments had a sterilizing effect on the soil beneath the trees. Fifteen months after treatment no grass or other vegetation was found growing beneath or adjacent to the trees. Treatments of 2,4-D, 2,4,5-T, or amitrole plus NH4SCN caused some desiccation but did not kill any trees. However, 2,4,5-T in combination with low rates of paraquat killed most plants. High rates of 2,4,-D + dichlorprop and dicamba were also effective.
Low volume foliage sprays of paraquat and picloram + 2,4,5-T killed the tops of most treated plants (Table 5) . Picloram + 2,4,5-T was the most phytotoxic treatment. Increasing effectiveness resulted from increasing rates. The trees which were not completely desiccated 15 months after treatment were regrowing from the apex of the branches.
None of the treatments had an adverse EASTERN RED CEDAR CONTROL 381 effect on the grass in the treated zone. Although paraquat desiccated the grass at the time of treatment there was no visible injury fifteen months after treatment.
Eastern red cedar is considered a non-root sprouting species. However, regrowth occurred on some of the stumps of small trees which had been mowed 6 inches above the soil line (Table 6 ). Regrowth occurred on 20% of stumps of trees with a basal diameter 0.25 to 0.75 inches. Twenty-two percent of trees (0.5 to 1.25 inch basal diameter) mowed with a tractor-mounted rotary-mower sprouted from the stumps.
Most of these sprouts occurred on stumps which were less than one inch in basal diameter.
The regrowth is attributed to the sixinch mowing height which did not cut below the bud zone of the small trees. No regrowth occurred from trees larger than 0.75 inch basal diameter which were cut off with a chain saw.
Forage yield samples collected before burning l Numbers in a column followed by the same letter are not significantly different at the 5% level.
showed relatively minor differences in available fuel between the burning sites. Dry forage yield from the March 28 and April 17 burning sites were 2,000 and 2,800 lb./ acre, respectively.
Smaller trees at both sites were more readily killed by fire than the larger trees (Fig. 1) . Trees less than 3 feet high were equally effected by burning on the two dates but larger trees were more adversely affected by burning in April. The difference in desiccation was attributed to more grass being beneath the trees in the April burning site than in the March burning site. These results agree with those of Dalrymple (1969) and Martin and Crosby (1955) who found that the effect of fire on cedar kill decreased with increasing tree height.
The effect of the water-extracts on seed germination and seedling coleoptile growth varied with the individual species (Table 7) . Wheat and little bluestem germination were not significantly affected. Increased germination of switchgrass resulted from water-extracts of fresh seed and partially decom- 
